Interactions between single-stranded DNA binding protein and oligonucleotide analogs with different backbone chemistries.
Chemical modification of backbone structures has been an important strategy in designing oligonucleotides capable of improved antisense effects. However, altered backbone chemistry may also affect the binding of oligonucleotides to key cellular proteins, and thus may impact on the overall biological action of antisense agents. In this study we have examined the binding of oligonucleotides having four different backbone chemistries to single-strand binding protein (SSB), a protein having a key role in DNA repair and replication. The oligomers tested had the same sequence, while the internucleoside linkages were phosphodiester (PO), phosphorothioate (PS), phosphorodithioate (PS2), or methylphosphonate (MP). We found that both PS and PS2 oligomers bound to SSB with higher affinity than PO oligonucleotides, while MP oligonucleotides did not bind appreciably at the concentrations tested. Oligonucleotide length was also an important factor in binding to SSB, but sequence was less critical. These observations indicate that backbone chemistry is an important factor in interactions between oligonucleotides and critical cellular proteins, and thus may be a key determinant of the biological effects of antisense oligonucleotides.